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ABSTRACT: 

PROBLEM TO BE SOLVED: To read correctly an original image without being 
affected by dust or the like on the original image by providing plural original 
image read means and detecting noise due to the dust or the like on the 
original, based on output signals of the means. 

SOLUTION: Since a distance of 1524 um is provided to read positions by image 
read means CCDs 32a and 32b on an original 12 in its carrying direction, an 
undesired light shield hindrance object such as dust and dirt even within the 
distance is detected. Each of the image read means CCDs 32a and 32b converts 
an original image whose image is focused through a lens 3 1 into an analog image 
signal and provides an output of the signal synchronously with a clock from a 
synchronization control circuit 41, and the signals are amplified by image 
amplifier circuits 42a, 42b, respectively. Their output signals are converted 
into multi- value digital image signals DAI, DBl by A/D converter circuits 43a, 
43b and they are fed to an image noise elimination circuit 44, in which the 
image signal DAI is delayed by a time equivalent to a carrying path length of 
1 524 um on the original 12 and the delayed signal is compared with the image 
signal DBl, then the image noise is detected and then eliminated. 
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[0 0 3 5] iSklC. /^X^tfeJ^S 1 ICO^,^Ti5iB^-t- 

ir^o y -YXIt^glJS 1 (±2o(;0CCD 3 2 a . 3 2b 

[0 0 3 6] J^^^^i^'/W— • h 5 9lix — 

9d>f>cDiiJ^x — ^DB 2;45X;^)$tl-s 

:^ • :tT>y- h5 9 (DiuMm-r^-^ ^-/^-^ ■ ^-he 

{cM«L-C#i^$tl.T#fc=i'5^^51^^^2 9ICS## 
LTii:'4'9, •?r<7?=f^^^CCD3 2 a. 3 2 b T'Sc 
^lloTLSoTCCDS 2 a, 3 2 b ;^l^P3^Dilfe7^— 
^/45m'feoT LSi^/^l/^Pg'? . ili&T-'— iJ'DAS, DB 
2(±-i!ci-2)tt-rT-fci9. =*'5^'^CCD3 2 a . 3 2 

bT'tt;^Sie-r(dST-fo5?'iP>«j^i?;^^yi'-->:7' • 

5^^CCD3 2a. 3 2 b -CK^Slo fc»<g-(>l(±, :n 
. is-Tf— V 5 9<75(±l:^{t-i-^5ift U^/W 
(C/<«-oT-l' ://<— ^ • y— 1> 6 0O(±i;^ffl-^f±{g;l/:^>'W 

[0 0 3 71 ^\^. y -rxi^^fe^FPs 2^^o^^-cuiPJ-r 

/-YXl^^^ps 2fl, Ell 3{:::^-r<t5fcT>' Ky. 
-h6 1~6 8(cJ;'9«)5)c§n. H! 1 4 (C.T;i-J; 9 
ft^-r $^^-C«)i^-r5„ y^X|^*§15 5 2 f±y'f'X:^ 
^lFi5 5 1 :*>e.cD7'1'X^f■§-Dn(rS':5^^TT>' K'^— h 
6 1 ~6 8-C'A/D'^^[h]?S4 3 b ^^CjCOiii^x— ^ D 

Sy-TX^r^^fe-r-So 0*19, y -r X^^lfB 5 1 T'E^ 
^WWr^nxy-l' Xm #Dn;05;^W'^/Ui:7iofcH#(c(± 
T^- K'/- h 6 1 ~6 8;5SA/D'^m[H]SS4 3 \it^h>(0 
i®^ v^— ^J' D B 1 ^ W S S W -r S „ 

[0 0 3 8] iSfC. y-rXltfelgPS 1 T':^?^^^ f)^ 
;^T-fc2) irfiJir^ix-Cy Xm^D n ;45{g;U'-</wi: /^o 
fcBflCli. TV K^- h 6 1 ~6 8(±A/D^^(i]S§4 
3 bTS^t^cDlJ^x-^DB 1 i:(i*iMif-l-(±i*m-§-DB 
3 - 1 ~DB - 8 755^T{g;^-<-'l' (= 0 : e W-i/U) t 
fj:h„ Lfc/d^oT. A/D'^^0^4 3 b 
-^DB 1 {iTV Ky- h 6 1 ~6 8(CT=?"5^(:i<t5 

[0 0 3 9] ®^9]^S15 5 3iIO^^XI^iB^-t-■5„ 

SltW^gPS 3(±ia 1 5tc.T^1-J; 9(l-trl/^'i5' 6 9 (cj; 
•Jtifijc^nxV^So ■feUi^'^' 6 9(±. A/D'Sm0gS4 
3 a ^J^PjCOSiitT-'— ^DA 1 i}'>Xt}^l-MZ.Xt}^ix. 
y-YXI^i^S 2;!)^lb(75iiiftx-^'DB 3;55A;/:iffi^B 



*S^S(;:A:^$ti, iU^^^ft^ i M_S E Llcfc;; 
A/D'^#^[h]!S4 3 a ;5^PjW®^r-^DA 1 iy-fX 
|»*^5 2/!)^ibcoii«r-^DB 3 i:(7^^^-f^^75»%StR 

[0 0 4 0] ii^{lPi^§]^m-§-IM_SE L/4S(SV-< 
/UT-fci?, -fel/i?^ 6 9;!l5y'l'X|^*gi3 5 2 /5»f3(75®^ 
x-iJ'DB 3*raJ^LTttl;'3l-5c C C D 3 2 b ;i5jfepf 
Lfc H&y X^^lElSS 4 4 0-a5i65gJ:Pt LT o 

-c y xi^*^s;45 5 s < VN75>-r(cai;'3m^>4SMStc/<c 

-^iM_SEL^i*u^/uii-5 -feu^^' 
6 9:*5A/D^^[i]^4 3 a ;ii^f3(DM^x — D A 1 

[0041] ^(Dio\^. :^mmmmM(t. m^mi la 
m<o^m(DmMMmmx'h'DX. f>^^cD/r.^ 1 2 5r 

#im-5APmil)D — 7 1 3SU«Ant*e»)n — 7 1 4, 
uv';^ hmWi^—y 2 3S.t/^v^;=^ hi^tbn — 7 2 6. 

mmmmr^~y 2 4st;^#«i^i!jD-7 2 7 t*-h^j:?> 
m 1 2 osi^^sg;^<^®f5lgiS:(7?M^»c;^5c ^© i: lt 

OCCD32a, 32bt. r cD^^cDH^K^Sl # 
SCCD3 2a, 3 2 b^^b<oaj;':m^(c:J; i9J[^|a±(75 
=i'$^(c:<t5y-rX^^tmi-5^t±J^®i: LTcoy-rX 

[0 0 4 2] t.tz. :^mmmmmit. tmm2mm<nm 
mn-mmmmx^-^x . ttimiumnmMmmmj^ 

Sl"9i^e(c^3^^T. it^W^S 5 1 {±m^co®^ig;^ii 19 
^^3 2 a. 3 2 b;!i>e)<75ai;^m-^^H:g5LTmP>;45 

^oE L < K^Bf 5 r <!: ;is Bitg i /j: ^„ 
[0 0 4 3] *fc, :2^IIJ£?F^#,0iJ{4. If *3S 3 KfcW^ 

mo)mmmmmxh-:>x. tmm i isttoi^ffiM^sn^ 

Sc;^^ "9 #S 3 2 a . 3 2 b(75tt!;^)m^A>f5=*'5^(Cj; 

5y-rx4r^*i-5l^*^®i LX<Dy ^ xm^^5 2 

[0 0 4 4] Sfc. :*:3l«^il0iJ{±. W*3l4fE«cO|g 
0^W||JSJf$#.0iJT-fooT, tt*Jl 1 S fc(13tE«roJl^S 

2 a. 3 2n. 3 2 b (75l^-f 1 L < fi^tm^iS 

tRWi::{5effl1-ScoT\ liftcoBfftK^K •? 3 2 a . 

3 2 b(D\,'TMAcm'^r^h^Xhi\k<omi&m^^'0^ 




[0 0 4 5] ttz. :^mmmmt. ti*3i5tBttro^ 
m(nmmmmMX'h<>x. t»*3i i s fcii 3 mm(0!^M 

2a. 32b ^J!^ls«5iI*-r^](c:ffto-r^gLf::C0-C\ g§ 

•So 

[0 0 4 61 a 1 6 (iff *^ 1 ~ 5 mu<^mm^!t^m l 

OOi, ^a=^«:*:ft:2 0 0t*W-t-S„ ^ 

[0 0 4 7] ^:^m^i^ 2 0 0 i^fiM^Bc^si '0 m 

ai 0 OT-Sc.;i^St^ixfcJ!^mH^tf«Srfel«#^i: LT 

cDiste;^ ^ y a5 3 0 1 {cfsii-rss&tf ^i5«isa 3 0 
0 i . r o pf^tf ^iBitis « 3 0 0 (ciatt $ titzmmm 

-5. »iis«5 0 o^^tfiu^ffMaj.!:. :znh^mm 

[0 0 4 8] m.mMi^m^m. "9 100 (t±ts.mMm 

?>t. ±m(oxoiciff)JWMnAamW}^~7 1 3RXI 

;^ hfiet(in-7 2 6. mmmwiti-y 2 4Rmmv^m 
u-y2 7iz.x.'omm^inxwM-^2 9±^mmhxm 

«t-&3 3{c#ai$tt5o l^^lfix ®?ft-& 2 9 ±rottSt{4 
« * ® ii-f .5 > ^ /j: 5 ptM 2 0 J; "9 Ba 0^ ^ 

^(DKiti^mA'^i^y^3 iizx'om?^^iom^3 2 

OCCD;4^f>/i5i«^*^ 3 2 a . 3 2n, 3 2 b Ji(C 

[0 0 4 9] HI 6{Z^i-Xo\cm^WL'0m^3 2 (DC 
CDS 2 a, 3 2 b(±|g^$nf^iaMf«$r«M6<]/j:T 
•^n:/llffeffi-i-(o:^^LTIll»SM[HlSS4 lyi^bWi^n 
-;/^IC|^fflLTtli:^L. r(OCCD32a. 32b;^i^e3 
(75T-^o i/jS^m^li-?:n-?r*ti®^lf*S!iISS4 2 a . 4 
2 b-e±iitiS$tv-CA/D^m[H]»S4 3 a . 4 3btCj;i9 

^>^MjE[ElgS4 5(±A/D^m[HlS&l 0 2i^hm^L 

V ^±tfi®^ y Xi»*i5]ss 4 4 LT A;'3 $ n S ® 
^m-^(i>!tL-C7t^i2 oro7t4-i*7, jf^l|-&2 9<75r^ 

tL. CCD3 2a, 3 2 bCD^^A^^I-iS^^ffiiE 
L. iii^*Q;S[H]S§4 eti-^^-x-f >-i/ttElH]SS4 5)0^ 

St LTwsiAgas 0 o--ai:^-r5„ Bs5^©J^SIi]ss4 

7(iv';=!.xixffifJtaiS^tt3 0 2 7!)^C5Wtg^i3t^oTJ^fRi® 
[0 0 5 0] »iAS^tt5 0 0(±. V K7^^<-[H]Sg 
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501. U-if- K7-</<-[h]S&5 0 2. it^jgfrU'— tf 
(LD) 5 0 3SrfflV>fc»iAgi5. SiAIElll^iJPHSg 5 0 

4 . »iA$^B 5 0 0 <D^%^mm^?>mm-mm 505^ 
w-rSo iij^^^y§i53 0 1 ;6^c3iit:(cK,;z^tfi$nfcT' 
i^^ji^tmmmnm-iy4>h^y-^y<~^^5 0 1 

u— if 5 0 Sliu— tf- K7-Y/<-(ElSg5 0 2(cJ; Ox 

i^^^ummmmmmicit^cxmm^tix l— -tfTt^aitt 

[00 5 1] SJAfgii^jpiHisgs 0 4(i->;^7^A$iJ(9S^ 
as 0 2d^?3COJi^<c:t^oTU— tf- K^-f/^-lHlgSS 

0 2. H^^fliu— tf 5 0 3. m»)^e5 0 s^sij^-r 
5„ SftSiaeoott. ^{^/^^vu6 0 2^>c3A;^$n 
tz^-AMm-i:mi¥mmm^6 0 1 ^ifhLT->;^xi^ 

SlJ»SH 3 0 2 ^mt) L. ^ftSlJfflllElgS 6 0 1 ix;:^ X 

M.mmm@:3 0 2A^h<Dxtimm^mi¥^<^-/^6 0 2(d 

[00 5 2] 121 1 8 i-im^m^W- 2 0 0 (7)IKfaS^/T^i-„ 

m^m^h^£^ui&ni^. mA.(tm^i^h'yj^2 1 1 
{^#^3 a ht2>^-r-i^^ tmtin6mmmm2 1 2 

(Cj;i9-8 5 OVfC— fi|(C^«$n5o 
flsu— 1f 5 0 3:ii^ib<^^— if3t^'-l<y ='':/5 7—2 1 3 
icX'Omi^L.XTf.U =tt^^y-mmrimiEu:yX2 1 
4. fei/:/X215. 5 V — 2 1 6~2 1 8Sr:?hLT 
ig5tf*:K7i^2 1 IfCfia.ltL. ='">--t-^ 2 1 9{^ 
iOJl^y =fV5 7-2 1 S^m^^-tirTU— tf^t^^Tt 

#:K7i^2 1 1 <7?(H]te:*rf6](cSii:7'i*i^{c^fii-5„ 

[0 0 5 3] m^i^ A 2 1 1 (i. ^t^^fr u— if 5 0 

3 A^h'ri^^^^/i-tmmm^fm^m^i^'xmm^titz u— 

ftfj(c»5ttiTmiss-r 5o ^ ^ x\ ^^m^ L-— tf 5 0 3 nm 

2 ffl{wt^«#^E^ -c^.^r < xmmmi^m 
^(Dm^'U'^ (xi^^/wfe^sj^tf soffit L'-</i') T- 

,^,tt-L. ^7t{*K7A2 1 l(73^ffi«feli^?»f*:b— if 
5 0 3 u-if7t;!)5BS,|t$;jx/<ev^gI5^7jS- 8 5 0V 

(Om{iL<D^^X\ ^j^ft:!^— if 5 0 S^^^OU— if3t/45 
BaW$ix/t§P5^;65- i o 0 Vg^roaffid/^oTJ^I^® 

[ 0 0 5 4 ] :: (75^^ft: K 7 A 2 1 1 iwf^a^^fiia 

^iia2 2 o(cj;6:&^«o h-r-(DHmxmt^tix 

h^-^i:nc5o ^ric. la^a^tt 2 2 0 I±i«ffil;«i7!)^ 
e-6 0 0 VC0il^/<'rT;^l;)E^5p(i;(]P$tl.^ ii7fef*:K 
7A2 1 itiu— if3fcBSWlF(5^Vf(t(c h^-A5fi-«i- 
S„ -Ijs o-yu^^ro^:^^ (te^W z55 3ow|&ttSg 
B2 2 1-2 2 3CDohmi3i^ritzii(DA^h'ir$'^'[^~y 
2 2 4-2 2 6(CJ; i9faSt$nT;^7-y^-2 2 7-2 2 
9(CJ; '9 0T^W:ft$(C^^$ix/-|tlCiii'; t3-7 2 3 0 
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(D^^m^'^i^'O n— 7 2 3 2iwJ; 19 U-v^^ h 0-7 2 3 

[0 0 5 5] l/v';^ hn — 7 2 3 1 fi^^tft: K7A2 1 

itm^^^t LXcom^^'r-i^^' 2 3 3 (c J; O ^7t{$: 
K 7 A 2 1 1 ±<75 h $ ;rbT5}-ffi^S t LT 

<05i-ilf^^— v^-Y 2 3 4(CJ; iJ^Tfef*: K7A2 1 1 75^6 

g2 3 5(CJ; i!)^ill§n-C^*igfi2 3 6tCj;i9 h-^-- 
A 2 1 Kite^M^^gtmtCi? y--^^^g2 3 9iCJ; 

m^^^f:.='^°-^^tzi,mmmzi^'oMi.xnt-fi 

[0 0 5 6] iJctC, ^itSRe 0 OW^figlCOV^-ClftB^ 
•r-So Sf^iSK 6 0 0 i±±a!<73 J; 5 iljSft^--°^^>'l'6 0 2 
t ^ft$fJi9[i]SS 6 0 i.^W-rSc ^f^^^^^/i^e 0 2(i. 
H 1 9 iCTT^i-i. 0 (::«-a^Bg*fgSi-6=3r-. -^dx-^te 
^;ffi(of-'i'x^tg^-t-2.ffl»f-i'X:3f— 6 11. ='fc°- 
ts:^^^ifSi--5fcfero7^>dr-6 1 2. m^mif^m 

m^~6 1 6, 1S^f&^5^'^x5fcfc0^f$^-6 1 
7, K^i5' y T-r5fcJ6<73^— Ki^ yT=¥-6 

SrS^-f-5fcfc<75^^i%gl5 6 1 9 — 6 2 2, fe^gEWjfA 
5=^— 6 2 3, 6 2 4755Sg(tt.ixTV>5„ 
[0 0 5 7] rO^t¥^«730iJT-(±, 1 2<7?ili^^« 

3 2t^h<nm&\t^^^'y^ i\-WiMt%\z^^-thK/ 
D'^^^|H]^^>tnc5A/D^^^®4 3 a. 4 3 b . 
::(DA/D^^^I&4 3 a . 4 3 b 7!i>lb<73T-*v'^'-'l'®^ 

m-^tr^*fr75^^/<e-5^ifli^<^2 1 1 (c»^iAtf»iAag 
m.t^h-fi^m'yh^^ soot Sr*i-?)7=-'v?i$'yi^«^^75^ 

hfi-hmmmmm^ii^ ^x. iMMmwM<Dumm 

^iS1-2)APiEil)D-7 1 3S.0^APtie»io-7 l 4, 
U'v'x higiin— 9 2 ss.t/W'-:/;'^ htSSio— 7 2 6 , 

#^iE»]D-7 2 4RXim'^Vtm^-y 2 7 tA-hfJ:^ 

(OCCD3 2a. 3 2h ~(Dm^(Omif^U^W.'0^ 
l3:CCD3 2a. 3 2 b /(^CjWtUj'^ft^ll J; 19 J^fg±W 



m^^'0^^3 2 a . 3 2hff:imtlit^-f)^h^'imi,ZX 
i y ^ Xirm^ir^m^^&t LT<7)y-YX|^*gi5 5 2 

[0 0 5 8] 

-r^mm^^t^m^fc(DX\ jwMmiA±.(D:i^m^i^ 

[0 0 5 9] W*]12te«cO|g0J(C intf, 1 IB 

m.o:>wMmmm?^^'omwi.z)6\^^x. mm^m^^nm 
mm^(ommm^m •9 ^m^h(otiit)m-^-iit^Lx :i 

[0 0 6 0] t**3i3te«<DM0^i-<tn(f, tt*:iite 
«(7?j[^.^iH^^^®c'9^ttici3v^T, Ntjie^m^©<7?ffl 

;^m^liJ; '9SfrtepJ^K^®i'9#©cotli;^{f-^;5^p3=i'$ 
#tcJ;5y^X^|^*-r5l^*^^^{ix:fc(DX:\ Ufa 

[0 0 6 1] tf*3l4fEtt(^|g5^(CJ;ntt\ 1 * 

Wfc^ffl-rsw-e, ffi^(75iii^tft;^ASi'9^Scov>-rix75^ 

(cm^^^fcoT tftiiroS^^^Sf "9 J; 19 ^PtM< 

WMm'^%:m?^W^Zti)^X^^^ 
[0 0 6 2] tt*3S5fE«c<D^PJ!ilJ;nf±\ t#*Jl 1 I; 

fc^±3l^«^^Dili^il^^K^Sll9$^B^rjo^^-c, mwmi. 

-e, m>%^ii^^XWMn^^U^M-oXz.ihh(r)m^M 
[[ilB(75ffi^/j;lftB^] 

[S 1 ] W*ri 1 ~ 5te«(D|gp;^(;5-^jaff^Sfij(75iH]ss 
mf&^Tv^^y'^ y^mx'hho 
[0 2] fHjussffWj^.T^t-iaB&ii-C'fcSo 

mxh^. 



(9) 
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[0 4 ] mmt^ifmm<nwMm^<nBf-i^^-tM^®X' 
[0 51 mmMmmMnm-t^f^!!'^<^MX'h=bo 

->^0t?fc2)o 

[0 7] mmmmmm(0 2\mmn^'^^-^^'^'y^^ 
[0 8] m2mtf&mU(omi'^^^ i^^^^'t^-^ ^ 
[0 91 mmmMmm(Dy'--^mm^^7r^i'^'^-y^^ 

[010] I^x-^'31S95<^Klft^'l' 

[0 1 1 1 m^jgjf^fiieijroy -rx^tfej^PSr^-r^^a -y ^ 

0T-fo5, 

[012] t5]/'l'X:^^g15(75ft<fi?-r 5>i/Sr^^i~^'f 

[0 1 3 1 wimmmm<ny-^ xi^*gpir*-r^o ?/ 

[014] l5]/'l'X|^*95W»jf^^-C 5^'^^5r'T^1"^'l' 

[0 1 5 1 mmmwmmo:>mum^u^yr^-r-:^ n 0 

[01] 



[016] ti*iIl~5tett<D^P^^Ji:fflLfcx-^^^u 

[017] |5]T■'v^^/HS¥^lw^?.^is^KW9gK^ 

[018] |5lxi^^'/i-1S^+i(^®MMg|5^^1-|STB0 

[019] m'fiy^^^m^m<^m'^y<^-^^i^-f'W-mm 

X'h^o 

1 3 APlEIJlci— 7 
14 APtSSli:'— 7 

2 3 ui^y^vmWi^—y 

2 4 #^|glbo — 7 

2 6 l^i/;^ hti^Wci— 7 

2 7 i^mnW}o-y 

3 2 irc^St 15 mi- 

3 2a. 3 2b CCD 

4 4 M^y^Xi^^iHJSS 

5 1 y -< xit^^ 

5 2. y ^ XI^^lEB 



(_ 

CCD 



CCD 
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[[119] 



[0 17] 
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[ia 1 2] 



LGrATZ J 
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CLK rij\s\j\j\j---ru-u^s\s\j^..., 

Dn XhX hXh XH Xh X-XhX lXl XlX hX 
DBi X H X uliAlmlml- X32 IZQli&UO X^3 X -- 

DB3 i*iiin<nmim-'W oxo xox^n--- 

h ^ ^ M^- 
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